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lB]B3 0l=i:<-J, ^S-lz;U1 0£1{1XI^«[»@IS$IJI= 
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S is ^ fc ^»l§tt^J»«:lStSSaiC 33 L ^■C . 

SI-9>i?X^i:. mi<J[)»E-bJU»<Da*JgT^i:»2 
0!>»BE-b^l'Sa)A*ffi^ra«=»»**lfc«20!>MOS h 

miai^»2fl!>Mos h'sveJx^itft^roy— hrcA. 

[OOO 1] 

:h i-J . E E P R OM^(D#jli{^jg||iaKSISa}|^« 
[OOO 2] 

[«£3iEa>ttfff] tt3iE. ¥««i:7«iettea$is (EEP 

ROM) |::J31%T(*, fi-^fl)»iiJ^^>fi*^lz«S«ti 

TL^S, Sff-b;i/CLI*. 01 9 (a) (b) (c5?r<J: 

L^«. ^t=. C(0»E|slBa>A{»n«||£$ia2O (a) 
lc5^L. -€-*i.Se»-r«fci&<D^7P-y^»0. V**H2 
O (b) fC*LTfc<. 

[OOO 3] 'c<Z)»EEItt-ei*, ai*lr«LTtt5>J»« 



S * -C ©^H A<« < -6 1 3 raHA<fc -3 fc. 
[0004] 

[«?«*<«* L J: -5 tr^Se] c:a)J:3U. EEPR 

^E«{^it^Ji]!><y^raA<g 

[0 0 0 5] ±lE^til^#ItLTtJ*Hfct. 

*«l*$JHf*CiA<-e#, »ESi4St±*<yftfHl«S 

^-r -5 - t <0t?#*^ffi(51KRZ/C(D J: 3 ^EIslB^ 

[0006] 

[S®S«3i-r -SfctoO^K] *«WI±, -hlHHH^P 
[OOO 7] 10%, (W*«l) li, 

E-biu8«)»* ?raE-r 4 t.<D-cfe4 c t * -s. 
[OOO 8] *fero<oS8*Lt>SIJfil8»A: lt 

ct. 

(2) ItE-biUSIA, ttA0!>^l^l=«^$4E2|-r«J:5l=: 
e*i«)-r*ifctt»0^; P J: y lEBiS *iS c t o 

(3) mmvi»?L^wt. mijn&<D±mi:mz^EE-b)i' . 

»*<»»E-biKD»*l«-¥>-^- 4 C t . 

(4) }t«WgSjtlHlKl*, aiAm&TDifft^lcSE-tr^U 

(5) «^tt«l«ftjLEIKtt. »E-l:A'»<OftA<Nffi-C, i 
(1 ^ i ^N) SB<0SE-b;u8«©SE-b;KD»*<M 

to 

(7) 18»0!>«)|ft7Lf4, *fffla7>KlcJ:-3TfT*7*l«C 

to 

[OOO 9] *fc, (»*«2) It, »Effl*Ar 

/<->f h-c«ifit**i,4attffl<D»E-ii>u 



(3) 
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•b iKDSfc ^ * < -r -5 1 ©T? & -5 c i: * ^fs t -r * . 

(1) ^^m<Dms.■k)l^^}<\^mmmii^tzm^s.l^m^a) 

^ * m 1 aixm 2 a)^tt-tr;u»^ ^aiHiK<Dai*(i« 

(2) t]lAI=jt}L-Cia9IJ8lfit$:h.-&»GE-t:iU(OSk^»S» 

(3) tl]A(=$}LTtt9J]«ia$4i«»E-tr;u<D»^:irEffi 

(4) lllAlc»L-CIt91»Ea$4i<&»E-lriUa>at^»Effi 

[00 1 1] ^tz. *feR mmciRz) ^mft^^ 

REEEie^fllx. «1(0»Eix^l/» 

2(0MOS tA-'&fty. Sl2tO:m2<DM 

OS h'5>i?;^*i*#>«f©y-n=A**H*ii#«E 
1= «fc o r a«?Mi=* >-r « t o T? 15 « c t s itfs t r 

[0 0 1 2] wC-c. :4E«^oa«LL^SIi&IS4«^Lr 
(1) »1(0»BE-b;u»«>m*Ja**A*i:L^-HiJA 



smi ©Mos h^>s?x^<Dy— n-#x4mi (o:? 

— Kaj*^si2a)Mos h^vvx^ioy— n-#ji4 
m2<D:/-HslK^^iai+. ^i&i;S2<d:?-Ms1K 

icA*^sfi^icj:ormi&i;m2<oMos 

(2) :?-MslK^Jfea)J:5l=«fi£Lf=Ci:. IP*., -ffi 
iUXV2A<A***i.5+V/<5/^C2i:, ^KO^S-b 

u-oii. si£iHi»a)ai*&i;4rv/^>^c2a>fl6«s^ 

MOS h^l/yx^QnSi:. >1-SS<0ffia<4*V— Xlc. 

*V-X(=, 4r^/^>a'C2©1fi«iS*KU-r>l=SI8l* 
lB3Hi^R$E-r-i)CtlcJ:o-C»BEIslKa)ai:*3^« 

mo ii^bm^^i>zt. 

[O O 1 3] 

#-5. 

[OO 1 4] «7Ltt. »E-kJU$Nffil£ijk$ttf=»Sll 
mm\^X^<Z.tlzi:r>X. »EiaB<Dmi5S«35i<lHlK 

[0 0 1 5] c<DJ:5icLr. »ttiaBa)«*5a*$« 

rai±J®«B**i*. *fc. :i®?saicj:ytt*u'<ii'S^r 
[00 16] *f=, crojj^'SSttBB^maufc^Ffi 



(4) 
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[00 17] 

Kl*. nfflfl)^E-b^H O (CL1. CL2. ~. CL 
n) t. ffifii^^0«jllHlK3O^:A^t,«tfifc^^l.•Cl^■5„ w 

lslK3 Oli^Slirox-f •v5^>^lg^A''t>'tf-5t<DT% 1 

<ixi*aa(sa)^EE-bjn o^itjijs^L-c^a-rs^ 

m-b;i/»2 0^1S»jii«BtL, c:tit>«>P^ff-b;i^»2 0 

OrtroStt-fe^UI 0©tt&l^»tt-b;U»2 0<0«$DrSE 

[00 1 8] iio^otfmmiztii'^x. mmmiht^Mt 

Ot^ih^Mt t^X'lt^ 02 (a) l-^f n<l 
«)»tt-lr;U 1 O li-ttt-P+iT' 1 o<0SEE-b;i'»2 0<Dflt 

[o o 1 9] 1 1 X'ms.-b)vm oomj&Rxfm^ 

Jb««l«;l&*v, H2 (b) l=3i-rj:5l=, «-»flE-b;u» 

2 oi*2<io)fi5ijssis*i-5^at-tz;ui oT?«fig$^t 

**ii)P^tt-b;u»2 0<0»l*n/2fit/j:4. 

[00 20] Ksiit2 ~tk-i -c, mmzmm-bimz 

0(D«fifcai;i««A<«]Slx.e>*t. ^E-b;u»2 0*©^ 
E-biH OOftlilixrt^^. #E-b;US2 0(Dttl43a 

[002 1] ^Siltk El»T?l*. H2 (c) {C^-r<fc5 
-lril/S2 0A<eftl$n&. 

[0 0 2 2] ttSECD^ElHlKl*. fIEH1 8lr^-rJ:3 
(Cnfflia>»S-t:;u-c«|«$H. EKlMtd^SiltO lUK. 

i-Lfc**-pei(i**t«, 

[0 0 2 3] Baa, :*:SII&«l<O^EIsl%<Otl]A32]&$ 
ai=-r«<»:3i::. »BEIie$e»l6S»&^l='J>It$lJ#3k9iJ 

[0 0 2 4] C(0J:5lc;(;%J&«||r,»:iti£, U^lcjttL 
-Cl£9iJII(tt-r«»E-l:JU»2 0«>ft^, »EEiriU82 0 
rt(DStt-bJH 0(D»*Ul*«fi±»t#^ICprXi-4c 

EEPROMa)KE|llBl=affiUfr«$. EE PR 



Bi*, z-ooinm^^mo (A. B) . )Sfii«)ikxis) 

K3 0, ai*mE«suiiHiK4ot?«t)S$ti-s, 

[0 0 2 5] ^EE-bJUgfA. BI*-5-ti.^'tt. ttao^E 
-tr;n o-eafig**t-ct^4„ esi«i8SxlllB3 o(*. c 

$4^Tl^•g>. ai^f|{^eitli(ll£&4 0(*. ^EIsl%a>mA 
ai4Vpp*^«)i9[S**ifca<4i:lt«LT. cn€>©« 
IE © /M r (E C. fc ISSfil ^ ai :>3 f -S 4. (D t? fe * „ 
[0 0 2 6] »BE-fe;u8fA<0S«/'-K 
NO I*, ffiSI«I&^IsIK3 0(cJ:or^E-b>Ui|B<DSf 
ay-KNi lr8l«**t. ^*l,f.©#E-b;U»A. Bl* 

»<0Ul*imavppA<^i6KS**tfcS<4J: y < ^ 

^. uiA«^^m@K4oa>mAi*-ea>ti3i{ii$K^ 

L. Sli-fe;uPA(DSfiEy-KNO i*S^«)8iii5|K3 
0l=J:o-CSffi-ti;uSB©ffifiSy'-KN2 l-glSiWSlil 

B i*ai * ic» L r s: tMcitfijgs $ 4X-C lES!) * ti-& . 

[0 0 2 7] C<D«fc5l-*IIJS«(Cj;Htf. ai*m<4A< 
fiL^i:#l*Pttt-te;i.SA. B$afe5lJK«Ur^ESi4<D 
lt±/i<y$S«>, -{^(OSIIZ^S-kJUPA, B$]t9ljm« 

Lr+»)tESMtt$SrL^S. fitoT, «*SI!l*<D|S| 
± * l*A> 4 C t # , mi <»ll!fi« t H»<»3aS3!i<» 

(9lt&043) 051*. :4i:fE^(7>m3(O^iS0tl=0gt7^^ 

Kl*. SGE-byW»2 0 (CGI. ~. CG4) . 
ilTLlBiesO (SI. S2. S3) . tkW9i9iSL-)J'^-> 

^5o-cfllfifc$4xrt^?). 

[0 0 2 8] mk^»i7L-h'^>9BOltmWi^Viie^ii><J> 

^raj:ys<^€>t. 5 0(Dm*i4 

1 (Ott«/- KN10I*. mMit9kJ(M&B 1 (=.»:o-C» 
ff-b;u»CG2<»l8«>'-KN11lzlSR*ti. S»(=N 
20I*N21IZ. N30l*N31lC-?-*i-e*tffilS^Ftl-5. 
[0 0 2 9] eSI)Ba»&i$»;bMb'^«>a£$;h.f=mi«>i$ 
|8!A<fio^:. »BE-triUSCG 1. CG 2&t;»E-t:il'S 
C G 3 . C G 4 <DSI«A<-t*VF*vl«««SI xlHlKS 1 . 
S 2IZj:orN10l*Nl2IZ. N20l*N22l=-ttL-f itWSfc 
it<&ti«. ^omWk. »E-tr/UPCG1. CG2>t>a>lt 

CG3. CG4(t>(0»E-tr;U$IS9l|8l«$nf=m2<0# 

[0 0 3 0] Enm«&Rn;b'&7«>K£$tifcff2a>ft 



(5) 
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[003 1] Cl(D<fe5lC*Sltfe«TM*. ^IE-t;U8CG 

1. cG4a)»«M«^. E»iajs»*^^iii(c. » 
Gi. cGAom.mmmmf&. tm^yL^ntiz^ 

Bi*. n<l<;>^iE-b;n o (CI. cn) . 
ftxEIKso (SI. SI). K/^*>:?r 6 
o. A*/<-y:7T7 o-efltjiEStiSo 

[0 0 3 2] ffijtm^(51K3 0(*. m3CDlltfi«(7>-^- 

*titt^Lfzi,<ovs>^). mno»mtmzm^. i® 
[0 0 3 3] c<D^»v\t. m»m^mmrckmzA^f< 

*v:7t7 oicnffl=i-7>K}&<A***t*ik. zi^vK/< 

•>:7T6 0$aLTlSa«lSIX.|llK3 OlCcfcy^tt-bjU 
1 0|Ba)»»A«««xP>*i«o ^LT. •t<DA*a)JSlc 

£@K$^-r4ia)l?. 8l««ftieII]K3 0$Ai«:nicS 
L/iIslK«fie0T?&^o «[«a>^BE^r;^A^P)«:^2oa> 
&ttir;U82 0 (CGI. CG2) iZttLX7.-C vT> 

[0 0 3 4] nMOS h^>i^X^Qn3. Qn4li. 

-biuRcGi. cG2a)»ai5iBUi*ic«-r 

IP%. aiCDMOS h^Vi^X^QnSOV— XliSlO) 
»ff-biW»CG1<Dai*fi5T^lc. KU-OliSaODSff 

-bju8cG2<DUi*s^izi$«**trt^€»o m2a>Mo 

S h^>i/X5rQn4(OV— X(Ami<DSa-bJU»CG 1 

[0 0 3 5] nMOS h^>i/X^Qn3. Qn4a)*/7(D 
i/X^Qpl. Qp2. nMOS h^>i;x5»Qnl, Qn2-e 



\ty*)^y:f ' yayyo-yjoyxtimzmm. ^tc^> 
[0 0 3 61 zo^oummztsi^xit. mmvimxii 

^l^^ 5 0a>ai*}b</\-<-t?&'&<!:^(::Qn3(*:^->Lr*> 
1. CG2li. ^IEIsl»<7)ai*lcS4Lr^^JS8i**t 

*ic. 5o<Das*(D«aiiffl3b<s 

IeLp — Qn3(i;i-Z?L. Qn4(i;l->-r'So 

a>ss. ^E-fe^mcG 1 . cG2(i. SEiiiKtDai* 
^ySliKDfctfxDMOS h^>i>x^(c::f-hEIB$S 

[0037] nMOS h^>vX^Qn5. Qn6tt. #i± 

■b;u»CGi. CG2a)»JEIiIKai*lc»r-&l*«i*« 
»^^fca^)icift(tib*tTfcy. mS!X(i^Sl^n*msi 

BP*». QnBCDV— Xl±mi a)^H-b;i/»CG 1 a)tti*tt 
^(c. Ku-<>(*»2(D»tt-tr;u»CG2a>a*STir 
eSt$*trL^'5>o Qn6(7)V-XliSl a)^E-t:;u8CG 

Koas^^^u. Ku-r>i*®2<z)^E-b;ugfcG2a> 

[0 0 3 81 nMOS h^VvX^iQnSOy— hfcI*P^ 

H-b;uscGi<Dia*«B^ (it8iy-KN) <oae*A 

*t-r-&:^-HHlB8 0 (BT1) <DaJ*A<Hl*0*tl. 
nMOS h^>vX^Qn6<Dy— HCli^m42;UPCG 

ia>Ui:b«^<De<i^A*^'r*:^~h[HlB8 0 (bt 

2) <Dffl*/)<ai**n*o ^-LT. C*it)<DBT1. B 
T 2f«UA«{&«ttU@B4 omm-hKz^ y«»$;K«4» 

[0 0 3 9] U^«i^^fcUl5]B4 0l^. ^SIslBCOUlA 

fivppA<^A6ia:£*tLfcmttJ:yfit>M. BTKoa* 

l*»E-b;i.8CG 1 <D»8|y- KN<D«tta):^— 
^J&y. BT2a>di*I*«Ba^<j:y. Qn5li:t->. Q 
n6l*:J-:7^)6:So ttoT#ff-b;i/SCG 1 . CG2I4. 

[0 0 4 0] »SisIBa>U:b«ttvpp3b<'FJ6K£ 
**tfrBecfcyK<'&:«i:. tB*«a«lffiIslB4 0(Dffi 
*<Z>»a(i3&<Sl£L. Qn5l*;i-:7. Qn6(*;l->^3S:-6o 
•^coes. »fiEi;;uSCG1. CG2I4. #SI°IB<7>U 

[004 1] B9I4. @8<7>:^-h[5]B(DA{4:n«:0l$ 

^^IslBflt^B-e&d. B1 0(4^ co:^— hlB]Ba>A 



(6) 
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**n4+^/^>*c2i:. »ff42;u»CGia)»ay 

SttSnMOS h^>i/X4rQn7t. »E-b;U»CG 1 
^^/^V^ C 1 (Dffi^* hizSSi^FiX^ n MO S h 

liSfit^JSfc^'&fi^ V O ^ hlCtSSI*^^ n MO 

S h^>v:^^Qn9i:. ^SPOSmii^ V— X. ^-^/^ 

CI. C2<D— ffi|CA***t^/^;UXV 1 . V2(iP — 
|CLrj3<o V03b<P— iC^CoTA^'b. /^;UXV1. V 
2 iz^f l><i: 3 rc3SSlc/\^ . P-^ » 

»y — Kn i<©:?-hSaiciS-:Ji^Tt^<o 
[0 0 4 3] C<7)<|:335::^-h(HlB«ffll^*ttf. 

»MOS h^Vi^X^Oy— h«tt*V-X(C»L 
T+»lcS<-r*C^:36<r*#. Kmos h5>i>X4r* 
^LTai***t4»EEme(/)fiT*l»ih-r'6Ct5:*<t?* 

«:«ne(^@2 0(=^Lfc«£5iElsIK (IEEE Journal of So 
I i d-State C i rcu i ts, vo I . SC-1 1 . No. 3. June 1 976. p374 
-378) ^l^ttTfe^Jb^ *Sllifi«-ei*Z*i(ziPx.T. K 
»S« or *^ia A<K It ^ ttT « o 

— hQn5'-Qn8-e4oa)SH-b;UA<«fiK*ti. S-^a>S 

[0045] cc-c. «^>5?a)^E-bjuiMffiH 1 9 
(a) ic^LfrtcD^^flfi-efcy. mi<o^E-b;u (Q 

Dl. Qn5. Qnl) 0)^ — KN2 l*a2a>»EE-tr;u (QD 
2. Qn6. Qn2) 0)^— KNl rctt«*4i. »2(D»BE 
4r;K7)y— KN2 l*®3a)^E-tr;u (Q03. Qn7. Qn 
3) 0)/— KNl icfiltt**v. »3<0Stt-b;KZ>y— K 
N2 f^m4<D#JE-lzJU (QD4. Qn8. Qn4) 0!)^ — KN 
1 iclSttStt. m4<;>»tt-b^KDy-KN2 lito^ffil:: 
«a*n-Ct^«o CC*T?I*. tt*<DI5)tt«|fiR^I^»t? 

[0046] SB1fl!)»ff-feiU©y— KNl l*h7>S?;^ 



— KN1 l*h^>i?X*Qn10 *i)-LTdl*«s(=««* 
IB3<7)^ff-b;KX>y — KN1 li h^>i/X^Qn11 

Sff-biKDft-^fO)/— KN3 NAND^— KG 

(G1 ~Gio) , -o/^—- ? I ( M ~ 1 5 ) . mm^ 

(Dl . D2 ) A>t.'fe.5li31ls]K^^LrES!)/<;u 
;?.0on*<9l*P*^, m4a>^IE-b;K0y— KN3lc(±e 

[O O 4 7] Ei!i/<;ux0on. ^li^ffilsIK^ffiSj-r* 
fc«>©IBi!)/<JUXT'&y. 0onA<EI1 2lc^-r,k5l-, 
NANOy— KGII. 'fi//^— ^ I (16~I9)A^e> 
'EC 'J > ^^:t -> U— S» (7) A*<i^-C y . *fc « A< 'J > 

[0 0 4 8] C:(DJ;5^CfilBEI-i3t^-C. 0onj!l<O— 3!l^t> 
OS h^>i/>?.^Qn8~Qn11 Qn5~Qn73b<:i- 

[0 0 4 9] Riar2 *<«ia-r«*T?tt, «15 

KiM'y— KQn5. Qn7. Qn8. QnIO Qn6. Q 

n9, Qnll A<;i-7-r-5f=to, 4p-V/<i/^ QD1. Q02i:Q 
D3. Q04l*-ttl^tl»ff-b;U»*fll«U. 

"^V/^e/^QDItOS^^QDZiclSiglUytgt. QD2a> 

^iii*flsi=«f&-r*cti=<fcy. estL-cssat^sg 

[0 0 5 0] *t>l=, ^fBlr2 j4<SiaLfcJilKl*. ^-V 
QD1~QD4(*m*llcSt UTItSiJI-filttS^t-S. - 
+-V/<e/*QD1~QD3<D«««Q04l=IB*te 

iSLfcft. QD4(DS?5^a*^ic«*&-r-sci:r=<fcy, 

L-C« 1 ~a4©Stt-fejl,AtlSfiJSl»**tfcwt 
izj&S. cc-c. ^Mrl RlXra (*=Ptf>ia:3t**trt^ 

[005 1] C<0,k3fc:*:SgJ£«T?tt, STS'^P-y^lc 
J: o -C Stt-b ^KDtil* lc«-r 4 J$«tt88 * «J y « Jt 4 - 

4, ftfc, CC-CJ*4 0<»SE-b>Ut»fl|^$*lS&fflHl 

S-m-^MtVllZmiQ (b) {z^i,tzt,a>tmm-(i& 

y. QD (QD5~QD20 ) \t^^*^'^9. Qn (Qn12 



(7) 
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-QnSS ) linMOS h^VvX^'^^L. 1^1 
«pr«^at LrQD5-QD10 &i;Qnl2 -Qn20 

(Dm:timm\t. (ISSCC 89 session 10 THAN 10.3 
P132-133) ^CiB^^ttTt^«o 

[0 0 5 2] ESS/^^UX^n-^UIi. ai 4 (a) 
^"Tcfc^C:. NANOy— KG (G12-G21) . 

— $1 1 ( 1 10- 1 14) Rxsmmi^^Di f}^h>tj:^t&m\s 

»(DailtLX^7Li^iX^o IEi!l/<;UX 021-0251*. 

014 (b) iCn^-TcfcolC, NAND^—hG (G22- 
G29) . I (115-121) &i;ii@IiIKD3 

[005 3] ^®[l/<;i/X016-017(i. 01 5 (a) \Z 
NAND^f— hG (G30-G33) . ^ >/< 

— $r I ( 1 22- 1 24) Rifmm^^oA t^i^u^mmm 

»<Da4*i:Lr^7L^>*i. eia/<;UX 026- 0271*. 0 

15 (b) iZT^i-Jzol::-. NAND^— hG (G34— G 



37) . I ( 1 25- 1 27) &lfSS(slKD5*^ 

[0 0 5 4] ^fz. ziii^<o\^&{zx:hts^^mW<)\^ 

7.0R1-0R4I*. Hi 6 (a) {ZT^-tJ^OiZ, NAND 
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